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摘  要 
炔银化合物因其结构多样性以及在非线性光学材料和分子线化合物的合成






一 阴离子的种类: 文章第三章和第四章分别介绍了以 ReO4-、V2O74-两种阴
离子为模板用于[Ag(C≡CtBu)]n 化合物的合成。分别得到了筒状的化合物，如
Ag27(C≡CtBu)18(OTf)2(ReO4)7 和 笼 状 的 化 合 物 ， 如 Ag24(C≡CtBu)14(V2O7) 
(CF3SO3)6。我们还研究了 ReO4 阴离子的不同配位模式和 ReO4 阴离子三种不同
的性质，以及 ReO4-、CrO42-、V2O74-三种阴离子的模板竞争效应，得到了两个新





各异的化合物，如 Ag22(PhC≡C)16(CrO4)(CF3SO3)4 和 Ag17(ButPhC≡C)11(CrO4) 
(CF3SO3)5 (bpy)4。用 XRD 辅助单晶解析获取了这几种化合物的晶体结构信息。 
三 小分子以及实验条件的影响：文章第五章介绍了小分子如（H2O，咪唑）
对合成的影响，分别合成了不同维数的模板阴离子化合物，如化合物
Ag22(PhC≡C)16(CrO4)(CF3SO3)4 是 一 维 结 构 ， 而 化 合 物
Ag20(PhC≡C)17(CrO4)(CF3SO3)·MeOH 是二维结构。同时也研究了搅拌对实验的重
要影响。2,2’-bipy 等螯合配体也成功地用于阴离子模板炔银化合物的合成，得到





























Silver–ethynide complexes have attracted increasing interest because of their 
structural diversity, rich electronic and luminescent properties and potential 
applications in nonlinear optical materials, luminescence materials, rigid-rod 
molecular wires and organic optoelectronics. Since the novel halide-templated 
rhombohedral silver–alkynyl cage compounds [Ag14(C≡CtBu)12X]+(X=F, Cl, Br) 
were reported by Vilar, Mingos and co-workers, silver alkynyl complexes have been 
used as versatile precursors for the synthesis of high-nuclearity silver clusters. The 
cluster size and shape can be controlled by the introduction of different templating 
anions and the use of different alkynyl ligands . 
This paper investigates the factors in the following parts: 
Ⅰ: The kinds of anions. A series of polynuclear silver(I) alkynyl clusters 
templated by ReO4- and V2O74- anions were synthesized and characterized (chapter 3 
and 4). Novel silver tubular compound Ag27(ButC≡C)18(OTf)2(ReO4)7 and silver cage 
compound Ag24(ButC≡C)14(V2O7)(CF3SO3)6 templated by V2O74- was synthesized by 
solvothermal method. The competition of ReO4-、CrO42- and V2O74- as templates was 
further investigated and two novel silver cage clusters 
Ag18(ButC≡C)12(CrO4)(BF4)(ReO4)3 and Ag48(ButC≡C)28(ReO4)9(V2O7)2 
(CF3SO3)3·10CH3OH were synthesized and characterized by single crystal analysis, 
elemental analysis, IR and NMR. 
Ⅱ: The influence of alkynyl ligands. Silver(I) complexes of phenylacetylide 
[Ag(C≡CPh)]n and derivatives [Ag(C≡C4-ButPh)]nwere used to explore the 
influence of different alkynyl ligands. Ag22(PhC≡C)16(CrO4)(CF3SO3)4 and 
Ag17(C≡C4-ButPh)11(CrO4)(CF3SO3)5(bpy)4 were synthesized by solvothermal 
















Ⅲ: Small molecules and other factors. Three different crystals with one 
dimension structure of Ag22(PhC≡C)16(CrO4)(CF3SO3)4 and honeycomb structure of 
Ag20(PhC≡C)17(CrO4)(CF3SO3)·MeOH and another double cage cluster Ag31(PhC 
≡C)22(CrO4)2(CF3SO3)5 were synthesized. Water and imidazole proved to be very 
important in synthesizing these three compounds. Stirring is also an important factor 
in the reaction. The ligation of 2,2’-bipy was also coordinated to generate the novel 
cage cluster of Ag17(C≡C4-ButPh)11(CrO4) (CF3SO3)5(bpy)4 .  














第一章  绪 论 
1 
第一章  绪 论 
1.1 炔银化合物的研究进展 

























溶的性质，使得后来对这些炔化物的研究较少。20世纪八十年代，  O. M. 
Abu-Salsh
[6]
等人发现用[M(C2Ph)2]-(M = Cu, Ag, Au)溶解[M(C2Ph)]n (M = Cu, Ag, 














































μ2, μ3, μ4, μ5, μ6, μ8 模式，主要以 μ3, μ4 的形式存在。 
1. μ2-(σ)配位模式的四核炔银配合物 
 
图 1.1 μ2-(σ)配位模式的四核炔银配合物 
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